A total of 61 clinical isolates of Streptococcus pneumoniae from Lebanon were tested for their susceptibility to penicillin G and seven other antibiotics by the agar dilution technique. All penicillin-susceptible isolates were also susceptible to chloramphenicol, ceftriaxone and erythromycin. Penicillin-resistant isolates were consistently susceptible only to erythromycin.
Introduction
The increasing incidence of clinical isolates of Streptococcus pneumoniae resistant to penicillin G, as well as to other antimicrobial agents, has emerged as a major problem in many countries (Appelbaum, 1992; Schutze, Kaplan & Jacobs, 1994) . The wide variation in the prevalence of resistant strains from one geographic area to another and the rapidly changing susceptibility-resistance patterns highlight the need for world-wide surveillance of pneumococcal susceptibility to antimicrobial agents, old and new (Geslin et al., 1992; Marton, 1992; Nissinen el al., 1995) . The results should not only serve to guide physicians in selecting effective treatment regimens, but they should also contribute to a better assessment of the magnitude and evolution of this problem globally.
In this report, we describe the susceptibility patterns of S. pneumoniae isolates recovered from clinical specimens at the American University of Beirut Medical Center in Lebanon.
Materials and methods
Clinical isolates of S. pneumoniae recovered from specimens submitted to the Medical Center Bacteriology Laboratory during the period 19 November 1991-12 August 1993, were collected at random and stored in brucella broth (BBL, MD, USA) at -70°C. Multiple isolates from the same patient were excluded. At the time of the study, purity of each isolate was ascertained and species designation was confirmed by colony morphology, optochin susceptibility, bile solubility, and API 20 Strep profile (bioMerieux s.a., France). Antimicrobial susceptibility was determined by the standardized agar dilution technique using Mueller-Hinton agar (Difco Laboratories, M. Uwaydah et at.
Detroit, MI, USA) supplemented with 5% whole defibrinated sheep blood. The following antibiotics were tested: penicillin G, ceftriaxone, cefaclor, cefetamet, amoxycillin-clavulanate, chloramphenicol, erythromycin, and tetracycline. All antibiotics were supplied as laboratory standard materials of known potency, and stock solutions were prepared in accordance with the recommendations of the manufacturers. Serial dilutions of each stock solution were added to molten supplemented agar and plates were poured. The inoculum was prepared by the "direct colony suspension method" (NCCLS, 1993) . After adjusting the suspension to match 0.5 McFarland turbidity standard, it was diluted in 1:10 in sterile broth so that the final inoculum, as delivered to the agar surface by a Steers replicator, was approximately 10* cfu (per spot). Inoculated plates were incubated at 37 Q C for 24 h before they were examined. The lowest antibiotic concentration that inhibited visible growth was designated as the minimal inhibitory concentration (MIC).
Results and discussion
A total of 61 clinical isolates of S. pnenmoniae were included in this study. Their distribution according to source of isolation and susceptibility to penicillin G is outlined in Table I . In accordance with generally accepted MIC limits for defining categories of penicillin G susceptibility (NCCLS, 1993) , 39% of the isolates proved to be susceptible (MIC <0.06 mg/L), 13% were resistant (MIC 2*2 mg/L), and the majority (48%) were intermediately-resistant (MIC 0.1-1 mg/L). Whereas intermediately-resistant isolates were as frequently recovered as susceptible isolates from blood and CSF cultures, resistant isolates were mostly found in sputum cultures. The relatively lower frequency of penicillin-resistant blood culture isolates, and the implication that resistant strains may be less invasive, have already been pointed out by several investigators (Geslin et al., 1992; Marton, 1992) . The MIC values of the other antibiotics tested are shown in Table II . Based on the susceptibility cut-off points recommended by the National Committee for Clinical Laboratory Standards (NCCLS, 1993), penicillin-susceptible isolates were uniformly susceptible to ceftriaxone, chloramphenicol, and erythromycin. Penicillin-resistant isolates were commonly resistant to ceftriaxone and chloramphenicol but consistently susceptible only to erythromycin. Interestingly, however, two of the intermediately-resistant isolates were clearly resistant to erythromycin. The MIC values for intermediately-resistant isolates fell within a rather wide range. About 28% of isolates in that category were resistant to chloramphenicol and about 41% were intermediately-resistant to ceftriaxone. Resistance to tetracycline was noted in all three categories, but it was less frequent amongst penicillin-susceptible isolates.
Until cut-off points for interpreting susceptibility of pneumococci to the other antibiotics tested in this study are finally adopted, specific "susceptible" and "resistant" designations are better avoided. Tentative interpretations, however, are necessary for alerting physicians to the potential therapeutic efficacy of antimicrobial agents commonly used in clinical practice. Additionally, MIC values of these antibiotics may be helpful in identifying distinctive profiles of pneumococcal resistance to antimicrobial agents and in monitoring their prevalence and changing patterns in different geographic areas. Our finding of poor activity of cefaclor and cefetamet against penicillin-resistant isolates is in agreement with the results reported from Spain (Linares el al., 1992) ; but it is in contrast with the data from Saudi Arabia indicating that penicillin-resistant isolates were all susceptible to cefaclor (Shibl & Hussein, 1992) . 
